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CLAIMS 

. A method of inhibiting at least one intracellular or membrane- 
associated PTPase that has aspartic acid (Asp) in position 48 using the 
numbering for PTP1B, the method comprising exposing the PTPase to 
an inhibitor compound which fits spatially into the active site and the 
vicinity tn^reof, said compound comprising the following features and 
moieties: 

I. a phosphate isostere which forms a salt bridge to the 

guanidiroum group of arginine 221 and a hydrogen bond with 
a hydrogensatom donated by the backbone amide nitrogens of 
^ arginine 221 and glycine 220 such that the distance between 
the centroid of the phosphate isostere group and (I) the 
centroid of said guanidinium group ranges from 3.50-4.20 A, 
(II) said arginine 221 \ackbone amide nitrogen ranges from 
3.5-4.2 A, and (III) said glycine 220 backbone amide nitrogen 
ranges from 2.7-3.5 A; anc 



II. (a) a carboxylic acid group or (h) a carboxylic acid isostere 
group selected from the following\>-membered heterocycles 



H 



<^^OH ^yOH 



.OH 



HN 
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wherein said acid or said isostere group forms a salt bridge to 
the side chain amino group of lysine 120 wherein the distance 
between the centroid of said carboxylic acid or carboxylic aci$ 



* 



10 



15 



20 



isostere and the side chain nitrogen atom of said Lysine 120 
ranges from 3.4-4.1 A; and 

a hydrophobic group that interacts with the aromatic ring of 
^tyrosine 46 such that the distance between the centroid of 

aid hydrophobic group and the centroid of the aromatic ring 
of said tyrosine 46 ranges from 4.4-5:1 A; 
and at least one of features IV through V: 

IV. a hydrophobic group that interactswith the aromatic ring of 
phenylalanine 182 such that the distance between the 

. centroid of saick hydrophobic group and the centroid of the 
aromatic ring of s^id phenylalanine 182 ranges from 4.4-5.1 A; 
and 

V. a hydrophobic group thk interacts with the imidazole ring of 
histidine 182 such that thk distance between 'the centroid of 
said hydrophobic group anatfhe centroid of the aromatic ring 
of said histidine 182 ranges from 4.4-6.5 A; and 

one or more of the following features VI-XXXVII: 



25 



VI. an amino group which forms a salt bridge to the site chain 
carboxylic acid group of aspartic acid X8 such that the 
distance between the nitrogen atom of said amino group and 
the centroid of said site chain carboxylic a£ id group of aspartic 
acid 48 ranges from 3.4-4.1 A; and 



30 



VII. two oxygen atoms which form hydrogen bondswia a water 
* '""molecule to the side cftaih carboxylic acid groupVf aspartic 
acid 48 such that the distance between each of the. two 
oxygen atoms and the centroid of said water molecule ranges 
from 2.5-3.6 A and that the distance between said watt 
molecule and the centroid of said side chain carboxylic ateid 



574 



group of aspartic acid 48 ranges from 2.5-3.6 A and that the 
distance between said two oxygen atoms ranges from 2.5-3.0 
A; and 




10 



ophobic group that interacts with the side chain 
e groups of tyrosine 46 such that the distance 
between the centroid of said hydrophobic group and the 
centroid of the methylene groups of said tyrosine 46 ranges 
from 4.4-5.1 



15 



IX. a hydrophilic grouo that forms a hydrogen bond or forms a 
salt bridge with aspartic acid 181 such that the distance 
between the centroidtof said hydrophilic group and the 
centroid of the carboxytic acid of said aspartic acid 181 ranges 
from 4.4-5.1 A; 



20 



X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the 
distance between the centroid of said hydrophobic group and 
the centroid of the aromatic ring Vf said tyrosine 46 is 4.7-5.2 
A and the centroid of the methylene side chain atoms of said 
arginine 47 ranges from 4.5-5.5 A; 



25 



30 



XI. 



XII. 



a hydrophilic group that forms a hydrogen bond with the one 
or more hydrogen atoms donated by the^guanidinium group of 
arginine 47 such that the distance betweerkthe centroid of 
said hydrophilic group and the guanidinium g^oup of said 
arginine 47 ranges from 2.7-3.5 A; - ■ 



a hydrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide nitrogen of 
arginine 47 such that the distance between the centroidNpf 




said hydrophilic group and the amide nitrogen group of said 
. arginine 47 is 2 ranges from. 7-4.0 A; 

XIII. a hydrophilic group that forms a hydrogen bond with the 
hydrogeh^itom donated by the backbone amide nitrogen of 
aspartic acia^8 such that the distance between the centroid 
of said hydrophilic group and the amide nitrogen group of said 
aspartic acid 48 ranges from 2.7-4.0 A; 

XIV. a hydrophilic group ttrat interacts with the backbone amide 
carbonyl group of aspataagine 44 such that the distance 
between the centroid of s^aid hydrophilic group and the amide 
carbonyl group of said aspjaragine 44 ranges from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or 
more hydrogen atoms donated by the guanidinium group of 
arginine 45 such that the distance between the centroid of 
said hydrophilic group and the fcentroid of the guanidinium 
group of said arginine 24 ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 4asuch that the distance 
between the centroid of said hydrophilic group and the 
centroid of the guanidinium group of said arginine 24 ranges 
from 2.7-4.0 A; \ 

XVII. a hydrophobic group that reaches a proximity interacts with 
the side chain methylene groups of argimne 45 such that the 
distance between the centroid of said hydraphilic group and 

^ the centroid of the methylene groups of said\rginine 24 
ranges from 4.4-5.1 A; \ 



XVIII.a hydrophilic group that forms a hydrogen bond wittathe 
backbone amide carbonyl group of arginine 45 such tft^t the 
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distance between the centroid of said hydrophilic group and 
the amide carbonyl group of said arginine 45 ranges from 2.7- 
V 4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side 
chain hydroxy group of tyrosine 46 such that the distance 
between the centroid of said hydrophilic group and the 
hydroxy grouk of said tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic groupi that forms a hydrogen bond with the side 
chain amino group of lysine 41 such that the distance between 
the centroid of said hydrophilic group and the amino group of 
said lysine 41 ranges from 2.7-4.0 A; 

XXI. a hydrophobic group that Interacts with the side chain 
methylene groups of lysine 4^d such that the distance between 
the centroid of said hydrophilia group and the centroid of the 
methylene groups of said lysine\41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain 
methylene groups of leucine 88 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of said leucine 8 ranges 
from 4.4-5.1 A; \ 

XXIII. a hydrophilic group that forms a hydroger\bond with the side 
chain hydroxy group of serine 118 such thaVthe distance 
between the centroid of said hydrophilic groub and the 
hydroxy group of said serine 118 ranges from z.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of leucine 119 such that the 
distance between the centroid of said hydrophilic group and 
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the amide carbonyl group of said leucine 119 ranges from 2.7- 
4.0 A; 

XXV. a hybrophilic group that forms a hydrogen bond with the one 
of the hybragen atoms donated by the side chain amide 
nitrogen of grbtamine 262 such that the distance between the 
centroid of said nvdrophilic group and the amide nitrogen 
group of said glutamine 262 ranges from 2.7-4.0 A; 

\ ' 

XXVI. a hydrophilic group that\orms a hydrogen bond with the 
hydrogen atom donated bySthe backbone amide group 
nitrogen of glycine 259 suchthat the distance between the 
centroid of said hydrophilic gro^p and the amide nitrogen 
group of said glycine 259 rangeafrom 2.7-4.0 A; 



XXVII. a hydrophilic group that forms a hydrogen bond with one or 
more hydrogen atoms donated by the side chain guanidinium 
group of arginine 254 such that the' distance between the 
centroid of said hydrophilic group aqd the centroid of the 
guanidinium group of said arginine 



154 ranges from 2.7-4.0 



A; 



XXVIII. a hydrophilic group that forms a ss II 
guanidinium group of arginine 254 s 
between the centroid of said hydropl 
centroid of the guanidinium group of ^aid arginine 254 ranges 
from 2.7-4.0 A; 



It bridge with the 
jch that the distance 
ilic group and the 



XXIX.a hydrophobic group that interacts with the side chain 

~ methylene groups of afginine~254~such thai^he distance 

between the centroid of said hydrophilic groupVand the 
centroid of the methylene groups of said arginine^54 ranges 
from 4.4-5.1 A; 
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XXX. a hydrophilic group that forms a hydrogen bond with one or 

. r 

more hydrogen atoms donated by the guanidinium group of 
arginine 24 such that the distance between the centroid of 
hydrophilic group and the centroid of the guanidinium 
groupvgf said arginine 24 ranges from 2.7-4.0 A; 




XXXI. a hydrop 



roup that forms a salt bridge with the 



guanidinium group of arginine 24 such that the distance 



between the centred of said hydrophilic group and the 
centroid of the guanidinium group of said arginine 24 ranges 
. from 2.7-4.0 A; 

XXXII. a hydrophobic group that interacts with the side chain 
methylene groups of arginine^ 24 such that the distance 
between the centroid of said hVdrophilic group and the 
centroid of the methylene groups of said arginine 24 ranges 
from 4.4-5.1 A;. 

XXXIII. a hydrophilic group that forms androgen bond with the 
backbone amide carbonyl group ofVspartic acid 48 such that 
the distance between the centroid oRsaid hydrophilic group 
and the backbone amide carbonyl gro^P of said aspartic acid 
48 ranges from 2:7-3.5 A; 

XXXI V.a hydrophobic group that interacts with Vie side chain 
atoms of methionine 258 such that the distance between the 
centroid of said hydrophobic group and the cehrtroid of the 
side chain of said methionine 258 ranges from 4S5-6.2 A; 



XXXV^^ydrophobic g~roup that interacts with glycine 259^ucfi~ 
that the distance between the centroid of said hydrophobic 
group and the centroid of the alpha-carbon atom of said 
glycine 259 ranges from 4.5-6.2 A; 
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^QO<VI:a hydrophobic group that interacts with phenylalanine 52 
sb^h that the distance between the centroid of said 
hydrophobic group and the centroid of the aromatic group of 
said phenylalanine 52 ranges from 4.1-9.1 A; or 

XXXVII. a hydrophobic grobo that interacts with methionine 258, 
glycine 259 and phenylalanine 52 being part of a hydrophobic 
pocket such that the distanceNsjetween the centroid of said 
hydrophobic group and (i) the centroid. of the side chain of 
said methionine 258 ranges from 4. W.2 A, (ii) the centroid of 
said glycine 259 ranges from 4.7-7.7 A\nd (iii) the centroid of 
the side chain of said phenylalanine 52 ranqes from 4.1-9.1 A; 

2. A method for inhibiting at least one intracellular or mdmbrane- 

associated PTPase that has an aspartic acid (Asp) at position 48 using 
the numbering for PTP1B, the method comprisingexposing the PTPase 
to an inhibitor compound which fits spatially into, the active site of, said 
PTPase and the vicinity thereof, said compound comprising the 
following features and moieties: 

I. an oxalylamide which forms a salt bridge to the guanidinium 
group of arginine 221 and forms a hydrogen bond with a 
hydrogen atom donated by the amide nitrogens of arginine 
221 and glycine 220 such that the distance between the 
centroid of the carboxylic acid group of said oxalylamide group 
and (I) the centroid of said guanidinium group ranges from 
3.50-4.20 A, (II) said arginine 221 amide nitrogen ranges from 
3.5-4.2 A and the distance between the amide carbonyl group 
of said oxalylamide group and the said glycine 220 amide 
nitrogen ranges from 2 7-375 A;~and — ■ — 

II. (a) a carboxylic acid group or (b) a carboxylic acid isostere 
group selected from the following 5-membered heterocycles 
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wherein said acid or said isostere group forms a salt bridge to 
the side chain amino group of lysine 120 such that the 
distance between the centroid of said carboxylic acid group or 
carboxylic acid isostere group and the side chain nitrogen 
atom of said lysine 120 ranges from 3.4-4.1 A; and 

III. a hydrophobic group that interacts with the aromatic ring of 
tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said tyrosine 46 ranges from 4.4-5.1 A; and 

ait least one of the following features IV through V: 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the 
centroid of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges from 4.4-5.1 A; 
and/or 

_V:„ _a_hy d rpphobic group that interacts with the ^ imidazole ring of 
histidine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said histidine 182 ranges from 4.4-6.5 A; and 
one or more of the following features VI through XXXVII: 



581 



an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the 
distance between the nitrogen atom of said amino group and 
the centroid of said side chain carboxylic acid group of ' 
aspartic acid 48 ranges from 3.4-4.1 A; and 

two oxygen atoms which form hydrogen bonds via a water 
molecule to the side chain carboxylic acid group of aspartic 
acid 48 such that the distance between each of the two 
oxygen atoms and the centroid of said water molecule ranges 
from 2.5-3.6 A and that the distance between said water 
molecule and the centroid of said side chain carboxylic acid 
group of aspartic acid 48 ranges from 2.5-3.6 A and that the 
distance between said two oxygen atoms ranges from 2.5-3.0 
A; and 



a hydrophobic group that interacts with the side chain 
methylene groups of tyrosine 46 such that the distance 
between the centroid of said hydrophobic group and the 
centroid of the methylene groups of said tyrosine 46 ranges 
from 4.4-5.1 A; 

a hydrophilic group that forms a hydrogen bond or forms a 
salt bridge with aspartic acid 181 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the carboxylic acid of said aspartic acid 181 ranges 
from 4:4-5.1 A; ~~" ' 

a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the 
distance between the centroid of said hydrophobic group and 




the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.7-5.2 A and the centroid of the methylene side chain 
atoms of said arginine 47 ranges from 4.5-5.5 A; 

XI. a hydrophilic group that forms a hydrogen bond with the one 

, or more hydrogen atoms donated by the guanidinium group of 
arginine 47 such that the distance between the centroid of 
said hydrophilic group and the guanidinium group of said 
arginine 47 ranges from 2.7-3.5 A; 

XII. a hydrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide nitrogen of 
arginine 47 such that the distance between the centroid of 
said hydrophilic group and the amide nitrogen group of said 
arginine 47 ranges from 2.7-4.0 A; 

XIII. a hydrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide nitrogen of 
aspartic acid 48 such that the distance between the centroid 
of said hydrophilic group and the amide nitrogen group of said 
aspartic acid 48 ranges from 2.7-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of asparagine 44 such that 
the distance between the centroid of said hydrophilic group 
and the amide carbonyl group of said asparagine 44 ranges 
from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or 

" more hydrog^atbms'dbM of " 

arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium 
group of said arginine 24 ranges from 2.7-4.0 A; 
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XVI. a hydrophilic group. that forms a salt bridge with the 
guanidinium group of arginine 45 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the guanidinium group of said arginine 24 ranges 
from 2.7-4.0 A; 

XVII. a hydrophobic group that interacts with the side chain 
methylene groups of arginine 45 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of said arginine 24 ranges 
from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of arginine 45 such that the 
distance between the centroid of said hydrophilic group and 
the amide carbonyl group of said arginine 45 ranges from 2.7- 
4.0 A; 

XIX. a hydrophilic group that * forms a hydrogen bond with the side 
chain hydroxy group of tyrosine 46 such that the distance 
between the centroid of said hydrophilic group and the 
hydroxy group of said tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side 
chain amino group of lysine 41 such that the distance 
between the centroid of said hydrophilic group and the amino 
group of said lysine 41 ranges from 2.7-4^0 A; 

XXI. a hydrophobic group that interacts with the side chain 
metf^lene~groupVdf lysine 41 such that tfredisfahce between 
the centroid of said hydrophilic group and the centroid of the 
methylene groups of said lysine 41 ranges from 4.4-5.1 A; 
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XXII. a hydrophobic group that interacts with the side chain 
methylene groups of leucine 88 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of said leucine 8 ranges 

5 from 4.4-5.1 A; 

XXIII. a hydrophilic group that forms a hydrogen bond with the side 
chain hydroxy group of serine 118 such that the distance 
between the centroid of said hydrophilic group and the 

10 hydroxy group of said serine 118 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the 

Cjj backbone amide carbonyl group of leucine 119 such that the 

81 distance between the centroid of said hydrophilic group and 

JtJ 15' the amide carbonyl group of said leucine 1 1 9 ranges from 2.7- 

"Sis? 

jjj 4.0 A; 

ru . * - - - - ■ ■ • . 

s ■ ' XXV. a hydrophilic group that forms a hydrogen bond with one of 

O 

the hydrogen atoms donated by the side chain amide nitrogen 
20 of glutamine 262 such that the distance between the centroid 

g of said hydrophilic group and the amide nitrogen group of said 

Q glutamine 262 is 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the 
25 hydrogen atom donated by the backbone amide group 

nitrogen of glycine 259 such that the distance between the 
centroid of said hydrophilic group and the amide nitrogen 
group of said glycine 259 ranges from 2.7-4.0 A; 



30 "XXVI La hydrophilic group that forms a-hydrogen_bpnd_with^ne_or 

more hydrogen atoms donated by the side chain guanidinium 
group of arginine 254 such that the distance between the 
centroid of said hydrophilic group and the centroid of the 



guanidinium group of said arginine 254 ranges from 2.7-4.0 
A; 

XXVIII. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 254 such that the distance 
between the centroid of §aid hydrophilic group and the 
centroid of the guanidinium group of said arginine 254 ranges 
from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain 
methylene groups of arginine 254 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of said arginine 254 ranges 
from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or 
more hydrogen atoms donated by the guanidinium group of 
arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium 
group of said arginine 24 ranges from 2.7-4.0 A; 

XXXI. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 24 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the guanidinium group of said arginine 24 ranges 
from 2.7-4.0 A; 

XXXII. a hydrophobic group that interacts with the side chain 
methylene groups of arginine 24 such that the distance 
b¥tweerT thecentroid"of ¥aid~l^dropfiili^ 

centroid of the methylene groups of said arginine 24 is 4.4-5.1 
A; 
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XXXIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of aspartic acid 48 such that 
the distance between the centroid of said hydrophilic group 
and the backbone amide carbonyl group of said aspartic acid 

5 . 48 ranges from 2.7-3.5 A; 

XXXIV. a hydrophobic group that interacts with the side chain atoms 
of methionine 258 such that the distance between the centroid 
of said hydrophobic group and the centroid of the side chain 

10 of said methionine 258 ranges from 4.5-6.2 A; 

□ _ XXXV.a hydrophobic group that interacts with glycine 259 such that 
'*G the distance between the centroid of said hydrophobic group 

m and the centroid of the alpha-carbon atom of said glycine 259 

15 ranges from 4.5-6.2 A; 



Si 



^ XXXVI. a hydrophobic group that interacts with phenylalanine 52 

S such that the distance between the centroid of said 

fj- hydrophobic group and the centroid of the aromatic group of 

^ 20 ' said phenylalanine 52 ranges from 4.1-9.1 A; or 

XXXVI I. a hydrophobic group that interacts with methionine 258, 
glycine 259 and phenylalanine 52 being part of a hydrophobic 
pocket such that the distance between the centroid of said 
25 hydrophobic group and the centroid of the side chain of said 

methionine 258 ranges from 4.1-7.2 A, the centroid of said 
glycine 259 ranges from 4.7-7.7 A, and the centroid of the 
side chain of said phenylalanine 52 ranges from 4.1-9.1 A. 




3. A methodof^H^i^iting at least one" PTPase"selected fromthe group 
consisting of PTP1BTTt>P3^andother PTPase that are structurally 
similar to PTP1B comprising expoSmgsaid PTPase to a compound that 
fits spatially into the active site of said PTPase and the vicinity therof , 
said compound comprising the following features^K^moieties: 
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a phosphate isostere which forms a salt bridge to the 
guanidinium group of arginine 221 and interacts with a 
hydrogen atom donated by the backbone amide nitrogens of 
^rginine 221 and glycine 220 such that the distance between 
the^ntroid of the phosphate isostere group and (I) the 
centroK^pf said guanidinium group ranges from 3.50-4.20 A, 
(II) said arWiine 221 backbone amide nitrogen ranges from 
3.5-4.2 A, amsl (III) said glycine 220 backbone amide nitrogen 
ranges from 2. A3. 5 A; and 



(a) a carboxylic acio\group or (b) a carboxylic acid isostere 
group selected from the following 5-membered heterocycles 
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wherein said acid or acid isostere group forms a salt bridge to 
the side chain amino group of lysine 120 such that the 
distance between the centroid of said carboxylic acid or 
carboxylic acid isostere and the side cham nitrogen atom of; 
said lysine 120 ranges from 3.4-4.1 A; and> 
a hydrophobic group that interacts with the Aromatic ring of 
tyrosine 46 such that the distance between theSpentroid of 
said hydrophobic group and the centroid of the af^matic ring 
of said tyrosine 46 ranges from 4.4-5.1 A; and 
one or more of the following features IV and V: 
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IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 1 82 such that the distance between the 
centroid of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges from 4.4-5.1 A; 
and/or 



10 



V.. a hydrophobic group that interacts with the imidazole ring of 
histidine 182 s^ch that the distance between the centroid of 
said hydrophobic^oup and the centroid of the aromatic ring 
of said histidine 182\anges from 4.4-6.5 A; and 

one or more of the following featuresVI through XXXVII: 



fcs? 



n 



15 



20 



25 



VI . an amino group which forms >a salt bridge to the side chain 
carboxylic acid group of asparuc acid 48 such that the 
distance between the nitrogen a\om of said amino group and 
the centroid of said side chain ca\boxylic acid group of . . . . 
aspartic acid 48 ranges from 3.4-41 A; and 

VII. two oxygen atoms which form hydr&gen bonds via a water 
molecule to the side chain carboxylic acid group of aspartic 
acid 48 such that the distance between each of the two 
oxygen atoms and the centroid. of saia water mo|ecule ranges 
from 2.5-3.6 A and that the distance between said water 
molecule and the centroid of said side main carboxylic acid 
group of aspartic acid 48 ranges from 2.5-3.6 A and that the 
distance between said two oxygen atoms\anges from 2.5-3.0 
A; and 
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VIII. a hydrophobic group that interacts with the sideVhain 
methylene groups of tyrosine 46 such that the distance 
between the centroid of said hydrophobic group and\he 
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centroid of the methylene groups of said tyrosine 46 ranges 
from 4.4-5.1 A; 
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m 
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a hydrophilic group that forms a salt bridge with aspartic acid 
181 such that the distance between the centroid of said 

tfjrophilic group and the centroid of the carboxylic acid of 
said^spartic acid 181 ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene siate chain atoms of arginine 47 such that the 
distance betweekthe centroid of said hydrophobic group and 
the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.7-5.2 A and thkcentroid of the methylene side chain 
atoms of said arginine granges from 4.5-5.5 A; 

XI. a hydrophilic group that forms a hydrogen bond with the one 
or more hydrogen atoms donated by the guanidinium group of 
arginine 47 such that the distarrfce between the centroid of 
said hydrophilic group and the guanidinium group of said 
arginine 47 ranges from 2.7-3.5 A 



25 



XII. a hydrophilic group that forms a hybrogen bond with the 
hydrogen atom donated by the backbone amide nitrogen of 
arginine 47 such that the distance between the centroid of 
said hydrophilic group and the amide njtrogen group of said 
arginine 47 ranges from 2.7-4.0 A; 



XIII. a hydrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amRte nitrogen of 
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aspartic"aci(r48 sUcFthat the^istan^ 
of said hydrophilic group and the amide nitrogen grbyp of said 
aspartic acid 48 ranges from 2.7-4.0 A; 



590 



XIV. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of asparagine 44 such that 
the distance between the centroid of said hydrophilic group 
a^d the amide carbonyl group of said asparagine 44 ranges 
frorr*sZ7-4.0 A; 

XV. a hydrophitk group that forms a hydrogen bond with one or 
more hydroge\atoms donated by the guanidinium group of 
arginine 45 suchShat the distance between the centroid of 
said hydrophilic.groV) and the centroid of the guanidinium 
group of said arginine\4 ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the 
guanidinium group of argininfe 45 such that the distance 
between the centroid of said Hydrophilic group and the 
centroid of the guanidinium groNp of said arginine 24 ranges 
from 2.7-4,0 A; \ 

XVII. a hydrophobic group that interacts with the side chain 
methylene groups of arginine 45 suqh that the distance 
between the centroid of said hydrophWc group and the 
centroid of the methylene groups of said arginine 24 ranges 
from 4.4-5.1 A; \ 

XVI I I. a hydrophilic group that forms a hydrogeX bond with the 
backbone amide carbonyl group of arginineV45 such that the 
distance between the centroid of said hydrophilic group and 
the amide carbonyl group of said arginine 45 ranges from 2.7- 
4.0 A; \ 



XIX. 




XX. a hydrophilic group that forms a hydrogen bond with the side 
chain amino group of lysine 41 such that the distance between 
the centroid of said hydrophilic group and the amino group of 

v said lysine 41 ranges from 2.7-4.0 A; 

XXI. aVhydrophobic group that interacts with the side chain 
methylene groups of lysine 41 such that the distance between 
the cenfroid of said hydrophilic group and the centroid of the 
methylenXgroups of said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobi<Woup that interacts with the side chain 
methylene groups of leucine 88 such that the distance 
between the centraid of said hydrophilic group and the 
centroid of the metnVlene groups of said leucine 8 ranges 
from 4.4-5.1 A; \ 

XXIII. a hydrophilic group thatVorms a hydrogen bond with the side 
chain hydroxy group of serine 1 1 8 such that the distance 
between the centroid of said hydrophilic group and the 
hydroxy group of said serina 1 18 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forma a hydrogen bond with the 
backbone amide carbonyl groua of leucine 119 such that the 
distance between the centroid or^said hydrophilic group and 
the amide carbonyl group of said leucine 119 ranges from 2.7- 
4.0 A; \ 

XXV. a hydrophilic group that forms a hydrogbn bond with the one 
of the hydrogerratoms donafed by thel>iae chain amide 
nitrogen of glutamine 262 such that the distance between the 
centroid of said hydrophilic group and the amrae nitrogen 
group of said glutamine 262 ranges from 2.7-4. 0\A; 
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XXVI. a hydrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide group 
nitrogen of glycine 259 such that the distance between the 

ntroid of said hydrophilic group and the amide nitrogen 
of said glycine 259 ranges from 2.7-4.0 A; 

XXVII. a hydropfylic group that forms a hydrogen bond with one or 
more hydrogen atoms donated by the side chain guanidinium 
group of argininW 254 such that the distance between the 
centroid of said hydrophilic group and the centroid of the 
guanidinium group <\said arginine 254 ranges from 2.7-4.0 
A; 

XXVIII. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 254 such that the distance 
between the centroid of said rWd rophilic group and the 
centroid of the guanidinium grqyp of said arginine 254 ranges 
from 2.7-4.0 A; 

XXIX. a hydrophobic group that interactAwith the side chain 
methylene groups of arginine 254 such that the distance 
between the centroid of said hydropmlic group and the 
centroid of the methylene groups of s\\d arginine 254 ranges 
from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydroge\bond with one or 
more hydrogen atoms donated by the guamdinium group of 
arginine 24 such that the distance between tne centroid of 
said hydrophilic group and the centroid of the guanidinium 

""^roup'oTsaldargim Z.T^TO'A";"" 



XXXI. a hydrophilic group that forms a salt bridge with the 

guanidinium group of arginine 24 such that the distance 1 
between the centroid of said hydrophilic group and the 
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centroid of the guanidinium group of said arginine 24 ranges, 
from 2.7-4.0 A; 

XXXtha hydrophobic group that interacts with the side chain 
methylene groups of arginine 24 such that the distance 
betweerWie centroid of said hydrophilic group and the 
centroid of t^e methylene groups of said arginine 24 ranges 
from 4.4-5.1 /\ 

XXXIII. a hydrophilic grou\that forms a hydrogen bond with the 
backbone amide carbonyl group of aspartic acid 48 such that 
the distance between th\centroid of said hydrophilic group 
and the backbone amide carbonyl group of said aspartic acid 
48 ranges from 2.7-3.5 A; \ 

XXXIV. a hydrophobic group that interacts with the side chain atoms 
of methionine 258 such that the distance between the centroid 
of said hydrophobic group and the\centroid of the side chain 
of said methionine 258 ranges fromV.5-6.2 A; 

XXXV. a hydrophobic group that interacts witfti glycine 259 such that 
the distance between the .centroid of saioUiydrophobic group 
and the centroid of the alpha-carbon atom\f said glycine 259 
ranges from 4.5-6.2 A; \ 

XXXVI. a hydrophobic group that interacts with phenylalanine 52 
such that the distance between the centroid of saick 
hydrophobic group and the centroid of the aromatic g^oup of 
said phenylalaninie 52 ranges from 4.1-9.1 A; or 

XXXVII. a hydrophobic group that interacts with methionine 258, 
glycine 259 and phenylalanine 52 being part of a hydrophobi 
pocket such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
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metffi$Q|ne 258 ranges from 4.1-7.2 A, the centroid of said 
glycine 259rs?ft§§§from 4.7-7.7 A, and the centroid of the 
side chain of said phen^feteQine 52 s ranges from 4.1-9.1 A; 

4. A method of inhibiting at least one^TPase selected form the group 
consisting of PTP1B, TC-PTP aj^d other PTPase that are structurally 
similar to PTP1B comprising exdosing said PtPase to a compound that 
fits spatially into the active site pf said PTPase and the vicinity thereof, 
said compound comprising the following features and moieties: 

I. an oxalylamide which forms a salt bridge to the guanidinium 
group of arginine£21 and forms a hydrogen bond with a 
hydrogen atom aonated by the amide nitrogens of arginine 
221 and glycine? 220 such that the distance between the 
centroid of theicarboxylic acid group of said oxalylamide group 
and (I) the ceratroid of said guanidinium group ranges from 
3.50 r 4.20 A, Oil) said arginine 221 amide nitrogen ranges from 
3.5-4.2 A anl the distance between the amide carbonyl group 
of said oxalylamide group and the said glycine 220 amide 
nitrogen rarages from 2.7-3.5 A; and 
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(a) a carbpxylic acid group or (b) carboxylic acid isostere 
group se/ected from the following 5-membered heterocycles 

HN'V OH 



H O 
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wherein said acid or said isostere group forms a salt bridge to 
the side chain amino group of lysine 120 such that the 
distance between the centroid of said carboxylic acid or 
carboxylic acid isostere and the side chain nitrogen atom of 
sateLi Lysine 120 ranges from 3.4-4.1 A; and 



10 



rr* 



15 



20 



III. a hydrophobic group that interacts with the aromatic ring of 
tyrosine 46 st^ch that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said tyrosine 46\ranges from 4.4-5.1 A; and 
at least one of the fofbwing features IV and V: 

IV. a hydrophobic group tha^teracts with the aromatic ring of 
phenylalanine 182 such thaUhe distance between the 
centroid of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges from 4.4-5.1 A; 
and/or 

V. a hydrophobic group that interacts wifta the imidazole ring of 
histidine 182 such that the distance beween the centroid of 
said hydrophobic group and the centroid\»f the aromatic ring 
of said histidine 182 ranges from 4.4-6.5 A and 
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at least one of the following features VI through XXXVII: 

VI. an amino group which forms a salt bridge to the sjde chain 
carboxylic acid group of aspartic acid 48 such that the 
distance between the nitrogen atom of said amino group and 
the centroid of said side chain carboxylic acid group olj 
aspartic aci^48?anges from 3.4-471 A; and ~ 



VII. two oxygen atoms which forms hydrogen bonds via a wateij 
molecule to the side chain carboxylic acid group of aspartic 
acid 48 such that the distance between the two oxygen atoms 1 
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and the centroid of said water molecule ranges from 2.5-3.6 A 
and that the distance between said water molecule and the 
centroid of said side chain carboxylic acid group of aspartic 
^acid 48 ranges from 2.5-3.6 A and that the distance between 
id two oxygen atoms ranges from 2.5-3.0 A; and 
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VIII. a hydrophobicsgroup that interacts with the side chain 
methylene groups of tyrosine 46 such that the distance 
between the centroid of said hydrophobic group and the 
centroid of the meth^ene groups of said tyrosine 46 ranges 
from 4.4-5.1 A; 



15 



IX. a hydrophilic group that forms a hydrogen bond with aspartic 
acid 181 such that the distancte between the centroid of said 
hydrophilic group and the centroid of the carboxylic acid of 
said aspartic acid 181 ranges fror\4.4-5.1 A; 
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X. a hydrophobic group that interacts witPv tyrosine 46 and the 
methylene side chain atoms of argininev such that the 
distance between the centroid of said hydrophobic group and 
the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.7-5.2 A and the centroid of the methylene side chain 
atoms of said arginine 47 ranges from 4.5-5.5 



f XI. a hydrophilic group that forms a hydrogen bond with the one 
or more hydrogen atoms donated by the guanidinium group of 
arginine 47 such that the distance between the centroid of 
30 ~ said hydrophilic group and the guanidinium group of said 

arginine 47 ranges from 2.7-3.5 A; \ 



XII 



a hydrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide nitrogen of 
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arginine 47 such that the distance between the centroid of 
said hydrophilic group and the amide nitrogen group of said 
arginine 47 ranges from 2.7-4.0 A; 



XIII. a iwdrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide nitrogen of 
aspartic add 48 such that the distance between the centroid 
of said hydroohilic group and the amide nitrogen group of said 
aspartic acid 48vranges from 2.7-4.0 A; 



XIV. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carborwl group of asparagine 44 such that 
the distance between theVentroid of said hydrophilic group 
and the amide carbonyl grc\p of said asparagine 44 ranges 
from 2.7-4.0 A; 

XV. a hydrophilic group that forms a\hydrogen bond with one or 
more hydrogen atoms donated byithe guanidinium group of 
arginine 45 such that the distance Between the centroid of 
said hydrophilic group and the centroid of the guanidinium 
group of said arginine 24 ranges from 2.7-4.0 A; 



XVI. a hydrophilic group that forms a salt brrage with the 
guanidinium group of arginine 45 such mat the distance 
between the centroid of said hydrophilic gtoup and the 
centroid of the guanidinium group of said arginine 24 ranges 
from 2.7-4.0 A; 



XVII. a hydrophobic group that interacts with the side chain 

methylene groups of arginine 45 ' such'that "the" distance 

between the centroid of said hydrophilic group and they 
centroid of the methylene groups of said arginine 24 ranges 
from 4.4-5.1 A; \ 
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XVIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of arginine 45 such that the 
distance between the centroid of said hydrophilic group and 
v the amide carbonyl group of said arginine 45 ranges from 2.7- 
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XIX. a hydrophjlic group that forms. a hydrogen bond with the side 
chain hydroxy group of tyrosine 46 such that the distance 
between the ceroid of said hydrophilic group and the 
hydroxy group of said tyrosine 46 ranges from 27-4.0 A; 

XX. a hydrophilic group thaKforms a hydrogen bond with the side 
chain amino group of lysine 41 such that the distance 
between the centroid of saiayhydrophilic group and the amino 
group of said lysine 41 ranges\from 2.7-4.0 A; 

XXI. a hydrophobic group that interact^vwith the side chain 
methylene groups of lysine 41 such\that the distance between 
the centroid of said hydrophilic group\and the centroid of the 
methylene groups of said lysine 41 ranges from 4.4-5.1 A; 
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XXII. a hydrophobic group that interacts with the side chain 
methylene groups of leucine 88 such that the distance 
between the centroid of said hydrophilic g\oup and the 
centroid of the methylene groups of said leycine 8 ranges 
from 4.4-5.1 A; 
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XXIII. a hydrophilic group that forms a hydrogen bond with the side 
chain hydroxy group of serine 118 such that th^distance 
Between thecentroidlDfsa . 
hydroxy group of said serine 1 18 ranges from 2.7-4SQ A; 



XXIV.a hydrophilic group that forms a hydrogen bond with thev 
backbone amide carbonyl group of leucine 119 such that tffi 
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distance between the centroid of said hydrophilic group and 
the amide carbonyl group of said leucine 119 ranges from 2.7- 
v 4.0 A; 

XXV. \hydrophilic group that forms a hydrogen bond with the one 
of the hydrogen atoms donated by the side chain amide 
nitrogen of glutamine 262 such that the distance between the 
centroid of said hydrophilic group and the amide nitrogen 
group of saiclglutamine 262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic groctp that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide group 
nitrogen of glycine 259vsuch that the distance between the 
centroid of said hydrophriic group and the amide nitrogen 
group of said glycine 259 ranges from 2.7-4.0 A; 

XXVII. a hydrophilic group that formka hydrogen bond with one or 
more hydrogen atoms donated dV the side chain guanidinium 
group of arginine 254 such that thadistance between the 
centroid of said hydrophilic group arid the centroid of the 
guanidinium group of said arginine 25$ ranges from 2.7-4.0 
A; 



XXVIII. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 254 such that\^e distance 
between the centroid of said hydrophilic group s^nd the 
centroid of the guanidinium group of said arginine^254 ranges 
from 2.7-4.0 A; 



XXIX.a hydrophobic group that interacts with the side chain 
methylene groups of arginine 254 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of said arginine 254 ranges' 
from 4.4-5.1 A; 
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XXX. a hydrophilic group that forms a hydrogen bond with one or 
more hydrogen atoms donated by the guanidinium group of 
arginine 24 such that the distance between the centroid of 
saKi hydrophilic group and the centroid of the guanidinium 
grouJ>spf said arginine 24 ranges from 2.7-4.0 A; 
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XXXI. a hydrophili&group that forms a salt bridge with the 
. guanidinium graup of arginine 24 such that the distance 

between the centred of said hydrophilic group and the 
centroid of the guanidinium group of said arginine 24 ranges 
from 27-4.0 A; 

XXXII. a hydrophobic group that interacts with the side chain 
methylene groups of arginineV4 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groupsNpf said arginine 24 ranges 
from 4.4-5.1 A; 

XXXIII. a hydrophilic group that forms a hyfyogen bond with the 
backbone amide carbonyl group of aspartic acid 48 such that 
the distance between the centroid of saia hydrophilic group 
and the backbone amide carbonyl group o\said aspartic acid 
48 ranges from 2.7-3.5 A; 

XXXI V. a hydrophobic group that interacts with the siiie chain atoms 
of methionine 258 such that the distance betweer* the centroid 
of said hydrophobic group and the centroid of the si^Je chain 
of said methionine 258 ranges from 4.5-6.2 A; 




XXXV.a hydrophobic group that interacts with glycine 259 suchsthat 
the distance between the centroid of said hydrophobic grouji 
and the centroid of the alpha-carbon atom of said glycine 259 s * 
ranges from 4.5-6.2 A; 
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XXXVI. a hydrophobic group that interacts with phenylalanine 52 
\. such.that the distance between the centroid of said 

hydrophobic group and the centroid of the aromatic group of 
s^id phenylalanine 52 ranges from 4.1-9.1 A; or 

XXXVI La hydrophobic group that interacts with methionine 258, 
glycine 259 s and phenylalanine 52 being part of a hydrophobic 
pocket such tn$t the distance between the centroid of said 
hydrophobic grouta and the centroid of the side chain of said 
methionine 258 ranges from 4.1-7.2 A, the centroid of said 
glycine 259 ranges frona -4.7-7.7 A, and the centroid of the 
side chain of said phenylalanine 52 ranges from 4.1-9.1 A;> 

. A method of inhibiting a PTPase selected from the group consisting of 
PTP1B, TC-PTP and other PTPases thafvare structurally similar to 
PTP1B comprising exposing said PTPase to a compound that fits 
spatially into the active site of said PTPase and the vicinity thereof, 
said compound comprising the following features and moieties: 
I. a phosphate isostere which forms a salt bridge to the 
guanidinium group of arginine 221 andWeracts with a 
hydrogen atom donated by the backbone amide nitrogens of 
arginine 221 and glycine 220 such that tf\e distance between 
the centroid of the phosphate isostere group and (I) the 
centroid of said guanidinium group ranges Vrom 3.50-4.20 A, 
(II) said arginine 221 backbone amide nitrogen ranges from 
3.5-4.2 A, and (III) said glycine 220 backbone amide nitrogen 
ranges from 2.7-3.5 A; and \ 

- - II. - (a) a carboxylic-acid group -or-(b) a carboxylic aciVisostere ... — 
group selected from the following 5-membered het 
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. wherein said acid or said tsostere group forms a salt bridge to 
the side chain amino groupYf lysine 120 such that the 
distance between the centroickof said carboxylic acid or 
carboxylic acid isostere and the\side. chain nitrogen atom of 
said Lysine 120 ranges from 3.4-4.1 A; and 

III. a hydrophobic group that interacts with the aromatic ring of 
tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said tyrosine 46 ranges from 4.4-5. 1\A; and 

at lest one of the following features IV arod V: 

IV. a hydrophobic group that interacts with the\aromatic ring of 
phenylalanine 182 such that the distance between the 
centroid of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges \om 3.55.1 A; 
and/or 



V. a hydrophobic group that interacts with the imidazole ring of 
histidine 182 such that the distance between the centroKsl of 
said hydrophobic group and the centroid of the aromatic riK^g 
of said histidine 182 is 4.4-6.5 A; and one or more of the 
following features VI-XXXVII 
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VI. two oxygen atoms which form hydrogen bonds via a water 
molecule to the side chain carboxylic acid group of aspartic 
acid 48 such that the distance between each of the two 

/gen atoms and the centroid of said water molecule ranges 
fromX5-3.6 A and that the distance between said water 
molecule^and the centroid of said side chain carboxylic acid 
group of aspartic acid 48 ranges from 2.5-3.6 A and that the 
distance betweeksaid two oxygen atoms ranges from 2.5-3.0 
A; 




VII. an amino group which forms a salttbridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the 
distance between the nitrogen atom pf said amino group and 
the centroid of said side chain carboxylic acid group of 
aspartic acid 48 is 3.4-4.1 A; 



25 



VIII. a hydrophobic group that interacts with tne side chain 
methylene groups of tyrosine 46 such thakthe distance 
between the centroid of said hydrophobic group and the 
centroid of the methylene groups of said tyrosine 46 ranges 
from 4.4-5.1 A; 



30 



1X7 a hydrophilic group "\haV forms a hydrbgerTbond with aspartic" 
acid 181 such that the distance between the centroid\of said 
hydrophilic group and the centroid of the carboxylic acfd of 
said aspartic acid 181 ranges from 4.4-5.1 A; 
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a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the 
istance between the centroid of said hydrophobic group and 
the^ntroid of the aromatic ring of said tyrosine 46 ranges 
from 4?\5.2 A and the centroid of the methylene side chain 
atoms of sak^ arginine 47 ranges from 4.5-5.5 A; 

XI, a hydrophilic grouMhat forms a hydrogen bond with the one 
or more hydrogen atoms donated by the guanidinium group of 
arginine 47 such that the^distance between the centroid of 
said hydrophilic group and^he guanidinium group of said 
arginine 47 ranges from 2.7-3\5 A; 
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XII. a hydrophilic group that forms a .hydrogen bond with the 
hydrogen atom donated by the backbone amide nitrogen of 
arginine 47 such that the distance between the centroid of 
said hydrophilic group and the amide n\trogen group of said 
arginine 47 ranges from 2.7-4.0 A; 

XIII. a hydrophilic group that forms a hydrogerilbond with the 
hydrogen atom donated by the backbone amide nitrogen of 
aspartic acid 48 such that the distance between the centroid 
of said hydrophilic group and the amide nitrqgen group of said 
aspartic acid 48 ranges from 2.7-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen boVid with the 
backbone amide carbonyl group of asparagine 44 such that 
the distance between the centroid of said hydrophilic group 
and the amide carbonyl group of said asparagi^ 44 ranges 

from^2.7-4:0~A"; " ~ 



XV. 



a hydrophilic group that forms a hydrogen bond with one or 
more hydrogen atoms donated by the guanidinium group of 
arginine 45 such that the distance between the centroicl of 
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said hydrophilic group and the centroid of the guanidinium 
group of said arginine 24 ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the 

guanidinium group of arginine 45 such that the distance 
etween the centroid of said hydrophilic group and the 

id of the guanidinium group of said arginine 24 ranges 
.7-4.0 A; 



XVII. a hydrophd^ic group that interacts with the side chain 
methylene groups of arginine 45 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of said arginine 24 ranges 
from 4.4-5.1 A; 



XVIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl gr^up of arginine 45 such that the 
distance between the centroickof said hydrophilic group and 
the amide carbonyl group of sal^ arginine 45 ranges from 2.7- 
4.0 A; 



XIX. a hydrophilic group that forms a hydrogen bond with the side 
chain hydroxy group of tyrosine 46 such that the distance 
between the centroid of said hydrophilicNjroup and the 



\ 

hydroxy group of said tyrosine 46 ranges from 2.7-4.0 A; 



XX. a hydrophilic group that forms a hydrogen bond with the side 
chain amino group of lysine 41 such that the distance 
between the centroid of said hydrophilic group an^ the amino 
. . group-of said lysine 41 -ranges from 2.7^4:0 A; " 



XXI. a hydrophobic group that interacts with the side chain 

methylene groups of lysine 41 such that the distance betWeen 
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the centroid of said hydrophilic group and the centroid of the 

methylene groups of said lysine 41 ranges from 4.4-5.1 A; 

XII. a hydrophobic group that interacts with the side chain 
methylene groups of leucine 88 such that the distance 
Between the centroid of said hydrophilic group and the 
centtoid of the methylene groups of said leucine 8 ranges 
from 4\-5.1 A; 

XXIII. a hydrophili&group that forms a hydrogen bond with the side 
chain hydroxy\roup of serine 118 such that the distance 
between the cerrtroid of said hydrophilic group and the 
hydroxy group of said serine 118 ranges from 27-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbon^l group of leucine 119 such that the 
distance between the centbid of said hydrophilic group and 
the amide carbonyl group or^aid leucine 119 ranges from 2.7- 
4.0 A; 

XXV. a hydrophilic group that forms androgen bond with the one 
of the hydrogen atoms donated b^the side chain amide 
nitrogen of glutamine 262 such that\he distance between the 
centroid of said hydrophilic group andMhe amide nitrogen 
group of said glutamine 262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogembond with the 
hydrogen atom donated by the backbone amtele group 
nitrogen of glycine 259 such that the distance aetween the 

.centroid of. said. hydrophilic group and Jhe ajmidej^trpgeii 

group of said glycine 259 ranges from 2.7-4.0 A; 



XXVII. a hydrophilic group that forms a hydrogen bond with one or 
more hydrogen atoms donated by the side chain guanidipium 
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group of arginine 254 such that the distance between the 
centroid of said hydrophilic group and the centroid of the 
guanidinium group of said arginine 254 ranges from 2.7-4.0 

A; 

XXVI I Pa hydrophilic group that forms a salt bridge with the 
guanklinium group of arginine 254 such that the distance 
betweeta the centroid of said hydrophilic group and the 
centroid of the guanidinium group of said arginine 254 ranges 
from 2.7-4. 

XXIX. a hydrophobic §roup that interacts with the side chain 
methylene group^jf arginine 254 such that the distance 
between the centroftd of said hydrophilic group and the 
centroid of the methylene groups of said arginine 254 ranges 
from 4.4-5.1 A; 

XXX. a hydrophilic group that foVns a hydrogen bond with one or 
more hydrogen atoms donated by the guanidinium group of 
arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium 
group of said arginine 24 ranges fr^m 2.7-4.0 A; 

XXXI. a hydrophilic group that forms a salt bTadge with the 
guanidinium group of arginine 24 such t\at the distance 
between the centroid of said hydrophilic gtoup and the 
centroid of the guanidinium group of said argjnine 24 ranges 
from 2.7-4.0 A; 



XXXH.a hydrophobic r group ttTat ihteracts withtheside cfein 
methylene groups of arginine 24 such that the distant 
between the centroid of said hydrophilic group and ihe y 
centroid of the methylene groups of said arginine 24 ranges 
from 4.4-5.1 A; 
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XXXIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl. group of aspartic acid 48 such that 
the distance between the centroid of said hydrophilic group 
and the backbone amide carbonyl group of said aspartic acid 
48 ranges from. 2.7-3.5 A; 

XXXIV. a hydrophobic group that interacts with the side chain atoms 
of methionine 258 such that the distance between the centroid 
of said hydrophobic group and the centroid of the side chain 
of said metmonine 258 ranges from 4.5-6.2 A; 

XXXV. a hydrophobic gtoup that interacts with glycine 259 such that 
the distance betweVi the centroid of said hydrophobic group 
and the centroid of thte alpha-carbon atom of said glycine 259 
ranges from 4.5-6.2 A; 

XXXVI. a hydrophobic group tha\ interacts with phenylalanine 52 
such that the distance between the centroid of said 
hydrophobic group and the centroid of the aromatic group of 
said phenylalanine 52 ranges fkom 4.1-9.1 A; or 



XXXVII. a hydrophobic group that interacts with methionine 258, 
glycine 259 and phenylalanine 52 Boeing part of a hydrophobic 
pocket such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.1-7.2 AXthe centroid of said 
glycine 259 is 4.7-7.7 A, and the centrora of the side chain of 
said phenylalanine 52 ranges from 4.1-9AA; 



6. A method of inhibiting a PTPase selected from the grouto consisting of 
PTP1 B. TC-PTP and other PTPases that are structurallyteimilar to 
PTP1B comprising exposing said PTPase to a compound \at fits 



609 



5. 



,1^ 
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spatially into the active site of said PTPase and the vicinity thereof, 
saibvgompound comprising the following features and moieties: 

an oxalylamide which forms a salt bridge to the guanidinium 
ghoup of arginine 221 and interacts with a hydrogen atom 
donated by the amide nitrogens of arginine 221 and glycine 
220 siK^h that the distance between the centroid of the 
carboxyliXacid group of said oxalylamide group and (I) the 
centroid of\aid guanidinium group ranges from 3.50-4.20 A, 
(II) said argirwie 221 amide nitrogen ranges from 3.5-4.2 A 
and the distance between the amide carbonyl group of said 
oxalylamide grou\p and the said glycine 220 amide nitrogen 
ranges from 2.7-3\5 A; and 
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(a) a carboxylic acidWoup or (b) a carboxylic acid isostere 
group selected from tine following 5-membered heterocycles 



H 



oV°" 



OH 



-OH 
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wherein said acid or said isostere group forms a salt bridge to 
the side chain amino group of Iysine\d20 such that the 
distance between the centroid of said \arboxylic acid or 
carbpxyM acid isostere ^ nitrogen atom of 

said Lysine 120 ranges from 3.4-4.1 A; an^ 



25 



III. 



a hydrophobic group that interacts with the arfy 
tyrosine 46 such that the distance between the 



iatic ring of 
tentroid of 
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said hydrophobic group and the centroid of the aromatic ring 
of said tyrosine 46 ranges from 4.4-5.1 A; and at least one of 
the following features IV and V 
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IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the 
centroid of sai&hydrophobic group and the centroid of the 
aromatic ring of s§id phenylalanine 182 ranges from 4.4-5.1 A; 
and 

V. a hydrophobic group\that interacts with the imidazole ring of 
histidine 182 such thakthe distance between the centroid of 
said hydrophobic group>and the centroid of the aromatic ring 
of said histidine 1 82 ranges from 4.4-6.5 A; and at least one of 
the following features VI through XXXVII: 

VI. two oxygen atoms which form hydrogen bonds via a water 
molecule to the side chain carboxylic acid group of aspartic 
acid 48 such that the distance between each of the two 
oxygen atoms and the centroiffl of said water molecule ranges 
from 2.5-3.6 A and that the distance between said water 
molecule and the centroid of said side.chain carboxylic acid 
group of aspartic acid 48 ranges from 2.5-3.6 A and that the 
distance between said two oxygetp atoms ranges from 2.5-3.0 
A; and 
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VII. an amino group which forms a salt bndge to the side chain 
carboxylic acid group of aspartic acid 45 such that the 
distance between the nitrogen atom bfsaid'amihb group and 
the centroid of said side chain carboxylic\cid group of 
aspartic acid 48 ranges from 3.4-4.1 A; 



A 




s 



VIII. a hydrophobic group that interacts with the side chain 
methylene groups of tyrosine 46 such that the distance 
between the centroid of said hydrophobic group and the 

>ntroid of the methylene groups of said tyrosine 46 ranges 
5 fron\4.4-5.1 A; 

IX. a hydrophmc group that forms a hydrogen bond with aspartic 
% \ ~ acid 181 sucn^that the distance between the centroid of said 



|^ hydrophilic groupi and the centroid of the carboxylic acid of 



^ % 10 said aspartic acid 1*81 ranges from 4.4-5.1 A; 
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X. a hydrophobic group thcrt interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the 



CP ^ distance between the centred of said hydrophobic group and 

yg 1 5 the centroid of the aromatic nng of said tyrosine 46 ranges 

& 1 from 4.7-5.2 A and the centroiq of the methylene side chain 

fU \ 

ry atoms of said arginine 47 rangeUfrom 4.5-5.5 A; 

h X 

y3 XI. a hydrophilic group that forms a hVdrogen bond with the one 

'! : 20 or more hydrogen atoms donated b\ the guanidinium group of 



\ 

arginine 47 such that the distance between the centroid of 
said hydrophilic group and the guanidinium group of said 
arginine 47 ranges from 2.7-3.5 A; 



25 XII. a hydrophilic group that forms a hydrogeabond with the 

hydrogen atom donated by the backbone amide nitrogen of 
arginine 47 such that the distance between trae centroid of 
said hydrophilic group and the amide nitrogenVjroup of said 
arginine 47 ranges from 2.7-4.0 A; 



XIII. a hydrophilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide nitrbgen of 
aspartic acid 48 such that the distance between the cWroid 
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of said hydrophilic group and the amide nitrogen group of said 
aspartic acid 48 ranges from 2.7-4.0 A; 

a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of asparagine 44 such that 
the distance between the centroid of said hydrophilic group 
and the arrHde carbonyl group of said asparagine 44 ranges 
from 2.7-4.0 AS 



XV. a hydrophilic group trtat forms a hydrogen bond with one or 
more hydrogen atoms donated by the guanidinium group of 
arginine 45 such that the distance between the centroid of 
said hydrophilic group and tlite centroid of the guanidinium 
group of said arginine 24 ranges from 2.7-4.0 A; 



XVI. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 45 such that the distance 
between the centroid of said hydropmlic group and the 
centroid of the guanidinium group of s^id arginine 24 ranges 
from 2.7-4.0 A; 



XVII. a hydrophobic group that interacts with the side chain 
methylene groups of arginine 45 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of said arginine 24 ranges 
from 4.4-5.1 A; 1 



XVIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of arginine 45 such that the 
~ distance between th'e"centroid"of said hydrophilic group and- 
the amide carbonyl group of said arginine 45 ranges f\>m 2.7- 
4.0 A; » 
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XIX. a hydrophilic group that forms a hydrogen bond with the side 
chain hydroxy group of tyrosine 46 such that the distance 
between the centroid of said hydrophilic group and the 

S S. hydroxy group of said tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydteiDhilic group that forms a hydrogen bond with the side 
chain amiho group of lysine 41 such that the distance 
between the centroid of said hydrophilic group and the amino 
group of said lysine 41 ranges from 2.7-4.0 A; 

XXI. a hydrophobic group that interacts with the side chain 
methylene, groups of lysrae 41 such that the distance between 
the centroid of said hydroahilic group and the centroid of the 
methylene groups of said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain 
methylene groups of leucine &8 such that the distance 
between the centroid of said fwdrophilic group and the 
centroid of the methylene groups of said leucine 8 ranges 
from 4.4-5.1 A; I 

XXIII. a hydrophilic group that forms a hydrogen bond with the side 
chain hydroxy group of serine 1 T8 such that the distance 
between the centroid of said hydrophilic group and the 
hydroxy group of said serine 1 18 rsmges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydroiaen bond with the 
backbone amide carbonyl group of leucine 119 such that the 
distance between the centroid of said hydroohilic group and 

" the~amide~carbonyl group of said leucine' 1 1 9 "ranges from 2:7- 
4.0 A; \ 



XXV. a hydrophilic group that forms a hydrogen bond withNtie one 
of the hydrogen atoms donated by the side chain amida 
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nitrogen of glutamine 262 such that the distance between the 
centroid of said hydrophilic group and the amide nitrogen 
of said glutamine 262 ranges from 2.7-4.0 A; 

XXVI. a hydrojivhilic group that forms a hydrogen bond with the 
hydrogen atom donated by the backbone amide group 
nitrogen of glycine 259 such that the distance between the 
centroid of saidfwdrophilic group and the amide nitrogen 
group of said glycrae 259 ranges from 2.7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or 
more hydrogen atomsVionated by the side chain guanidinium 
group of arginine 254 sVjch that the distance between the 
centroid of said hydropnilic group and the centroid of the 
guanidinium group of ss[id arginine 254 ranges from 2.7-4.0 
A; 

XXVI I I. a hydrophilic group thatVorms a salt bridge with the 
guanidinium group of argirfine 254 such that the distance 
between the centroid of saia hydrophilic group and the 
centroid of the guanidinium g^roup of said arginine 254 ranges 
from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the.side chain 
methylene groups of arginine 254>such that the, distance 
between the centroid of said hydrophilic group and the 
centroid of the methylene groups of siaid arginine 254 ranges 
from 4.4-5.1 A; 



XXX. a hydrophilic groupthat forms a hydrogen^bnd withbne^or 
more hydrogen atoms donated by the guanidinium group of 
arginine 24 such that the distance between the\:entroid of 
said hydrophilic group and the centroid of the guanidinium 
group of said arginine 24 ranges from 2.7-4.0 A; 
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XXXI. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 24 such that the distance 
between the centroid of said hydrophilic group and the 
centroid of the guanidinium group of said arginine 24 ranges 
am 2.7-4.0 A; 



v5? 
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XXXII. a hydrophobic group that interacts with the side chain 
methyleneVgroups of arginine 24 such that the distance 
between the\entroid of said hydrophilic group and the 
centroid of the \ethylene groups of said arginine 24 ranges 
from 4.4-5.1 A; 

XXXIII. a hydrophilic group ftaat forms a hydrogen bond with the 
backbone amide carbonVI group of aspartic acid 48 such that 
the distance between the Centroid of said hydrophilic group 
and the backbone amide ca^bonyl group of said aspartic acid 
48 ranges from 2.7-3.5 A; 
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XXXIV.a hydrophobic group that interacts with the side chain atoms 
of methionine 258 such that the distance between the centroid 
of said hydrophobic group and the centroid of the side chain 
of said methionine 258 ranges from 4.5-6.2 A; 



25 



XXXV.a hydrophobic group that interacts with glycine 259 such that 
the distance between the centroid of said hydrophobic group 
and the centroid of the alpha-carbon atom of\aid glycine 259 
ranges from 4.5-6.2 A; 
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XXXVI .a'hydrophobic group that interacts with phenylalanine 52 - 
such that the distance between the centroid of said 
hydrophobic group and the centroid of the aromatic gfyup of 
said phenylalanine 52 ranges from 4.1-9.1 A; or 
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XXXVII. a hydrophobic group that interacts with methionine 258, 

jlycine 259 and phenylalanine 52 being part of a hydrophobic . 
pocKfet^such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine Z§S ranges from 4.1-7.2 A, the centroid of said 
glycine 259 ranges from 4.7-7.7 A, and the centroid of the 
side chain of saidVhenylalanine 52 ranges from 4.1-9.1 A; 

7. A method of inhibiting at least Vie PTPase selected from the group 
consisting of Protein Tyrosine Phosphatase 1B (PTP1B) and/or T-Cell 
Protein Tyrosine Phosphatase wmch (TC-PTP) and/or other PTPases 
that are structurally similar to PTP\B comprising exposing said PTPase 
to a compound that fits spatially into the active site of said PTPase and 
the vicinity thereof , said compound comprising: 

I. a phosphate isostere which prms a salt bridge to the 
guanidinium group of arginina 221 and forms a hydrogen 
bond with a hydrogen atom donated by the backbone amide 
nitrogens of arginine 221 and gWine 220 such that the 

* distance between the centroid oftthe phosphate isostere 
group and (I) the centroid of said guanidinium group ranges 

( from 3.50-4.20 A, (II) said arginine wl backbone amide 
nitrogen ranges from 3.5-4.2 A, andVlll) said glycine 220 
backbone amide nitrogen ranges froiu2.7-3.5 A; and 

II. (a) a carboxylic acid group or '(b) acarboxylic acid isostere 
group; selected from the following 5-membered heterocycles 
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wherein said acid aKisostere group forms a salt bridge to the 
side chain amino gromp of lysine 120 such that the distance 
between the centroid o\said carboxylic acid or carboxylic acid 
isostere and the side chaXn nitrogen atom of said lysine 120 
ranges from 3.4-4.1 A; anc 

a hydrophobic group that interacts with the aromatic ring of 
tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and theVentroid of the aromatic ring 
of said tyrosine 46 ranges from 4^-5.1 A; and at least one of 
the following features IV and V: 



IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distan&e between the 
centroid of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges from 4.4-5.1 A 
or 



V. a hydrophobic group that interacts with the imidazole ring of 
histidine 182 such that the distance between theVcentroid of 
said hydrophobic group and the centroid of the ar&jriatic ring 
of said histidine 182 ranges from 4.4-6.5 A. 
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8. A method of inhibiting at least one PTPase selected from the 
group consisting of Protein Tyrosine Phosphatase 1B (PTP1B), 

\. T-Cell Protein Tyrosine Phosphatase and other PTPases that 
^structurally similar to PTP1B comprising exposing said 
PTPsfee to a compound that fits spatially into the active site of 
said PTF^se and the vicinity therof, said compound comprising: 

I. an oxalylamicte which forms a salt bridge to the guanidinium 
group of arginine\221 and interacts with a hydrogen atom 
donated by the amitie nitrogens of arginine 221 and glycine 
220 such that the distance between the centroid of the 
carboxylic acid group orsaid oxalylamide group and (I) the 
centroid of said guanidiniutan group ranges from 3.50-4.20 A, 
(II) said arginine 221 amideVitrogen ranges from 3.5-4.2 A 
and the distance between theNamide carbonyl group of said 
oxalylamide group and the said\glycine 220 amide nitrogen 
ranges from 2.7-3.5 A; and \ 

II. (a) a carboxylic acid group or (b) acarboxylic acid isostere 
group selected from the following 5-membered heterocycles 
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wherein said acid or isostere group forms a salt bradge to the 
side chain amino group of lysine 120 such that the distance 
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between the centroid of said carboxylic acid or carboxylic acid 
^ Ss s|sostere and the side chain nitrogen atom of said lysine 120 
rancfes from 3.4-4.1 A; and 

III. a hydrophobic group that interacts with the aromatic ring of 
tyrosine 46 wlwein the distance between the centroid of said 
hydrophobic grouto and the centroid of the aromatic ring of 
said tyrosine 46 ranges from 4.4-5.1 A; and at least one of the 
features IV and V: \ 

IV. a hydrophobic group thatt interacts with the aromatic ring of 
phenylalanine* 1 82 such t\at the distance between the 
centroid of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges from 4.4-5.1 A; 
or \ 

V. a hydrophobic group that interact^with the imidazole ring of 
histidine 182 such that the distance Between the centroid i of 
said hydrophobic group and the centrorel of the aromatic ring 
of said histidine 182 ranges from 4.4-6.5 \ 

9" A method of inhibiting at least one PTPase selected from the group 
consisting of Protein Tyrosine Phosphatase 1B (PTP1B), T-Cell Protein 
Tyrosine Phosphatase (TC-PTP) andjother PTPases that are 
structurally similar to PTP1B which comprises exposing said PTPase to 
a compound that fits spatially into the active site of said PTPase and 
the vicinity thereof, said compound comprising: 

I. a phosphate isostere which forms a salt bridge to the 
- - guanidinium group-Of_arginine 221 a_nd jnteracts wjth a 

hydrogen atom donated by the backbone amide nitrogens of 
arginine 221 and glycine 220 such that the distance between 
the centroid of the phosphate isostere group and (I) the 
centroid of said guanidinium group ranges from 3.50-4.20 A, 
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(II) said arginine 221 backbone amide nitrogen ranges from 
3.5-4.2 A, and (III) said glycine 220 backbone amide nitrogen 
ranges from 2.7-3.5 A; and 

II. . (a) a carboxylic acid group or (b) a carboxylic acid isostere 
group selected from the following 5-membered heterocycles 
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wherein said acid or isostere group forms a salt bridge to the 
side chain amino group of lysine 120 such that the distance 
between the centroid of said carboxylic acid or carboxylic acid 
isostere and the side chain nitrogen atom of said lysine 120 
ranges from 3.4-4.1 A; and 

III. a hydrophobic group that interacts with the aromatic ring of 
tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said tyrosine 46 ranges from 4.4-5.1 A; and 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine ~1 82 such^thatthe-distance.between the_„ 

centroid of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges from 4.4-5.1 A 
or 
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V. a hydrophobic group that interacts with the imidazole ring of 
histidine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said histidine 182 ranges from 4.4-6.5 A; 

wherein the distance between the centroid of the phosphate isostere and 
the centroid of (I) said carboxylic acid or carboxylic acid isostere ranges 
from 4.9-5.9 A, (II) said amino group ranges from 8.0-14.0 A and 
between the centroid of said carboxylic acid or carboxylic acid isostere 
and said amino group ranges from 4.8-5.8 A or 



wherein the distance between the centroid of the phosphate isostere and 
the centroid of (I) said carboxylic acid or carboxylic acid isostere ranges 
from 4.9-5.9 A, (II) said oxygen atoms are ranges from 8.0-14.0 A and, 
between the centroid of said carboxylic acid or carboxylic acid isostere 
and said oxygen atoms are ranges from 5.0-7.9 A. 

10. A method of inhibiting at least one PTPase selected from the group 
consisting of Protein Tyrosine Phosphatase 1B (PTP1B), T-Cell Protein 

, Tyrosine Phosphatase (TC-PTP) and other PTPases that are 

i 

structurally similar to PTP1 B which comprises exposing, said PTPase to 
a compound that fits spatially into the active site of said PTPase and 
the vicinity thereof, said compound comprising: 

I. an oxalylamide which forms a salt bridge to the guanidinium 
group of arginine, 221 and forms a hydrogen bond with a 
hydrogen atom donated by the amide nitrogens of arginine 
221 and glycine 220 such that the distance between the 
centroid of the carboxylicacid group > of said oxalylamide group 
and (I) the centroid of said guanidinium group ranges from 
3.50-4.20 A, (II) said arginine 221 amide nitrogen ranges from 
3.5-4.2 A and the distance between the amide carbonyl group 
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of said oxalylamide group and the said glycine 220 amide 
nitrogen ranges from 2.7-3.5 A; and 

(a) a carboxylic acid group or (b) a carboxylic acid isostere 
group selected from the following 5-membered heterocycles 

oj 
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wherein said acid or isostere group forms a salt bridge to the 
side chain amino group of lysine 120 such that the distance 
between the centroid of said carboxylic acid or carboxylic acid 
isostere and the side chain nitrogen atom of said lysine 120 
ranges from 3.4-4.1 A; and 

III. a hydrophobic group that interacts with the aromatic ring of 
tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said tyrosine 46 ranges from 4.4-5.1 A; and 

IV. a hydrophobic group that interacts with the aromatic ring of , 
phenylalanine 182 such that the distance between the 
centroid^ of said hydrophobic group and the centroid of the 
aromatic ring of said phenylalanine 182 ranges from 4.4-5.1 A; 
or 
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V. a hydrophobic group that interacts with the imidazole ring of 
histidine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring 
of said histidine 182 ranges from 4.4-6.5 A; and 

wherein the distance between the centroid of the carboxylic acid group pf 
said oxalylamide group and the centroid of (I) said carboxylic acid or 
carboxylic acid isostere ranges from 4.9-5.9 A, (II) said amino group 
ranges from 8.0-14.0 A and between the centroid of said carboxylic 
acid or carboxylic acid isostere and said amino group ranges from 4.8- 
5.8Aor 

wherein the distance between the centroid of the carboxylic acid group of 
said oxalylamide group and the centroid of (I) said carboxylic acid or 
carboxylic acid isostere ranges from 4.9-5.9 A, (II) said oxygen atoms 
are ranges from 8.0-14.0 A and between the centroid of said carboxylic 
acid or carboxylic acid isostere and said oxygen atoms are ranges from 
5.0-7.9 A. 

11. The method of claim 1 to 6 wherein said hydrophobic group that 
interacts with the aromatic group of tyrosine 46 and/or the aromatic 
group of phenylalanine/histidine 182 is an aryl group optionally 
substituted. 

12. The method of claim 1 1 wherein said aromatic group that interacts 
with tyrosine 46 and/or phenylalanine/histidine 182 is phenyl optionally 
substituted. 

1 3rThe method~of claim 1 1 wherein said atromatic group that interacts 
with tyrosine 46 and/or phenylalanine/histidine 182 is thiophenyl 
optionally substituted. 
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14. The method of claim 12 wherein said phenyl optionally substituted that 
interacts with tyrosine 46 and/or phenylalanine 182 is naphthyl. 

15. The method of claim 13 wherein said thiophenyl optionally substituted 
that interacts with tyrosine 46 and/or phenylalanine/histidine 182 is 
thieno[2,3-c]pyridyl optionally substituted. 

16. The method of claim 1 to 6 wherein said hydrophobic group that 
interacts with tyrosine 46 and arginine 47 is an aryl group optionally 
substituted. * 

17. The method of claim 16 wherein said aromatic group that interacts 
with tyrosine 46 and arginine 47 is phenyl optionally substituted. 

18. The method of claim 17 wherein said phenyl optionally substituted that * 
interacts with tyrosine 46 and arginine 47 is isoindolyl-1 ,3-dione 
optionally substituted of which one of the isoindol carbonyl oxygen 
atoms interacts with a hydrogen atom donated by the backbone amide 
nitrogen of aspartic acid 48 such that the distance between these two 
atoms ranges from 2.7-3.5 A. 

19. The method of claim 18 wherein said isoindolyl-1 ,3-dione optionally 
substituted that interacts with tyrosine 46 and arginine 47 is 4- 
hydroxy-isoindolyl-1 ,3-dione of which the hydroxy group interacts with 
a hydrogen atom donated by the backbone amide nitrogen of arginine 
47 wherein the distance between the hydroxy group and the amide 
nitrogen of arginine 47 ranges from 2.7-3.5 A. 

20. The method of claim 1 to 6 wherein said hydrophobic group that 
interacts with-methionine 258 r glycine-259 and phenylalanine 52 being 
part of a hydrophobic pocket is an aryl group optionally substituted. 
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21 . The method of claim 20 wherein said aryl group that interacts with 
methionine 258, glycine 259 and phenylalanine 52 being part of a 
hydrophobic pocket is phenyl optionally substituted. 

5 22. The method of claim 21 wherein said phenyl optionally substituted that 
interacts with methionine 258, glycine 259 and phenylalanine 52 being 
part of a hydrophobic pocket is isoindolyl-1 ,3-dione optionally 
substituted wherein the distance between the centroid of the phenyl 
ring of said isoindolyl-1 ,3-dione and the centroid of the side chain of 
10 said methionine 258 ranges from 6.1-7.2 A, the centroid of said 

glycine 259 ranges from 6.7-7.7 A, and the centroid of the side chain 
of said phenylalanine 52 ranges from 4,1-9.1 A. 

23. The method of claim 22 wherein said isoindolyl-1 ,3-dione optionally 
substituted that interacts with methionine 258, glycine 259 and 
phenylalanine 52 being part of a hydrophobic pocket is 5-methoxy- 
isoindolyl-1 ,3-dione of which the methoxy group interacts with the side 
chain atoms of methionine 258 wherein the distance between the 
centroid of said methoxy group and the centroid of the side chain of 
said methionine 258 ranges from 4.4-5.6 A. 

24. The method of claim 1-6 wherein said hydrophilic group that interacts 
with the one of the hydrogen atoms donated by the side chain amide 
nitrogen of glutamine 262 is 1 , 1 -dioxo-1 ,2-dihydro-1 H- 
benzo[d]isothiazol-3-one. , 

25. The method of claim 1-6 wherein said hydrophilic group that interacts 
with the one oRhe hydrogen atoms donated by the side chain amide 

nitrogen of glutamine-262 Js^2,3-dihydro-benzo[c(]isothiazol J , .1- 

dioxide. 
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26. The method of claim 1 wherein the compound is selected from the 
following: 



5-(4-Chloro-1 ,3-dioxb-1 t 3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
aminoHJ-dihydro-SH-thienop.S-clpyran-S-carboxylic acid; 
7-(2,4-Dioxo-thiazplidin-3-ylm^ 
. thieno[2,3-c]pyran-3-carboxylic acid; 

5-(4,5,6 ,7-Tetrachloro-1 ,3-dioxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2- 
(oxalyl-amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-(5-Methoxy-1 ,3-dioxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
aminoJ^J-dihydro-SH-thieno^.S-clpyran-S-carboxylic acid; 
5-(1,3-Dioxo-1,3-dihydro-benzo[f]isoindol-2-ylmethyl)-2-(ox 
4,7-dihydro-5H-thieno[2 ) 3-c]pyran-3-carboxylic acid; 
Oxalic acid (3-carboxy-2-(oxalyl-amino)-4 ) 7-dihydro-5H-thieno[2,3- 
c]pyran-5-ylmethyl) ester methyl ester; 

Oxalic acid (3-carboxy-2-(oxalyl-amino)-4 ) 7-dihydro-5H-thieno[2 t 3- 
c]pyran-5-ylmethyl) ester; 

7-Hydroxymethyl-2-(oxalyl-amino)-4 I 7-dihydro-5H-thieno[2,3-c]pyran- 
3-ciarboxylic acid; 

7r(((Benzo[1,3]dioxole-5-carbonyl)-amino)-methyl)-2-(oxalyl-amino)- 
' 4,7-dihydro-5H-thieno[2 1 3-c]pyran-3-carboxylic acid; 
5-(3-lmidazol-1-yl-2,5-dioxo-pyrrolidin-1-ylmethyl)-2-(oxalyl-amino)- 
4 ) 7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
2-(Oxalyl-amino)-5-phenylcarbamoyl-4,7-dihydro-5H-thieno[2,3- 
c]pyran-3-carboxylic acid; 

2-(Oxalyl-amino)-5-phenylcarbamoyl-4 t 7-dihydro--5H-thienb[2 ) 3- 
c]pyran-3-carboxy lie acid; 

2-(Oxalyl-amino)-4J-dihydro-5H-thieno[2,3-c]pyran-3,7-dicarboxylic 
acid 7-ethyl ester; 

7-BenzylcarbamoyI-2-(oxalyI-amino)-4,7-dihydro-5H-thieno[2,3- : 
c]pyran-3-carboxy lie acid; 
5-(5J-Dioxo-5,7Hjihydro-pyrrolo[3,4-b^^ 
amino)-4^ 

5-(4-(4-Chloro-phenylsulfanyl)-6-methyl-1 ,3-dioxo-1 ,3-dihydro- 
pyrrololS^-clpyridin^-ylmethyO^^oxalyl-aminoJ^J-dihydro-SH- 
thieno[2,3-c]pyran-3-carboxylic acid; 
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7-(1 t 3-Dioxo-1,3-dihydro-isoindoI-2-yloxymethyl)-2-(oxalyl-amino)-4J 
dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
5-(57-Dioxo-57-dihydro-pyrrolo[3,4-b]pyridin-6-ylmethyl)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-(4-Hydroxy-1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-(3-(2 ) 4-Dimethoxy-phenyl)-ureidomethyl)-2-(oxalyl-annino)-4 1 7- 
dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
2-((3-Carboxy-2-(oxalyl-amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-5- 
ylmethyl)-carbamoyl)-nicotinic acid; 

5-(4-Fluoro-1 ) 3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
amino)-4 t 7-dihydro-5H-thieno[2;3-c]pyran-3-carboxylic acid; 
S^-Hydroxy-l^-dioxo-I.S-dihydro-isoindol^-ylmethyl^^oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
5-(4-Benzyloxy-1,3-dioxo-1 ) 3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
amino)-4 l 7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
5-(5-Methoxy-1 ,3-dioxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2 ) 3-c]pyran-3-carboxylic acid; 
7-(5 ) 7-Dioxo-5,7-dihydro-[1,3]dioxolo[4 I 5-flisoindol-6-ylmethyl2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-(2,4-Dioxo-5-pyridin-2-ylmethylene-thiazolidin-3-ylmethyl)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-(2 ) 4-Dioxo-5-pyridin-2-ylmethyk^ 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxyIic acid; 
7-(5-(4-Methoxy-benzylidene)-2,4-dioxo-thiazolidin-3-ylmethyl)-2- 
(oxalyl-amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-(5-(4-Acetylamino-benzylidene)-2 ) 4-dioxo4hiazolidin-3-ylmethyl)-2- 
(oxalyl-aminoJ^J-dihydro-SH-thienop^-clpyran-S-carboxylic acid; 
7-(5-(3 ) 5-Dimethoxy-benzylidene)-2,4-dioxo-thiazolidin-3-ylmethyl)-2- 
(6xalyl-am i no) : 4;7-d i ^ydro-SH-thienop^-clpyran^-carboxylic acidf 
7-(5-(1H-lmidazoM(5)-ylmethylene)-2,4-dioxo-thiazolidin-3-ylmet^ 
2-(oxalyl-amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-((2-(4-Methanesulfonyl-phenyl)-acetylamino)-methyl)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran«3-carboxylic acid; 



5-(1,3-Dioxo-4,7-epoxido-1 ,3,4,5,6 ,7-hexahydro-isoindol-2-ylmethyl)- 
2-(oxalyl-amino)-4,7-dihydro-5H-thieno[2 ) 3-c]pyran-3-carboxylic acid; 
7-((2-Amino-3-phenyl-propionylamino)methyl)-2-(oxalyl-amino)-4^ 
dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-(((2R)-2-Amino-3-phenyl-propionylam 
4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
7-((2-Acetylamino-3-(4-hydroxy-phenyl)-propionylamino)-methyl)-2- 
(oxalyl-amino)-4 1 7-dihydro-5H-thieno[2 1 3-c]pyran-3.-carboxylic acid; 
7-((2-Acetylamino-3-methyl-butyi7iamino)methyl)-2-(oxalyl-am 
dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
5-(5-Acetylamino-1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2 ) 3-c]pyran-3-carboxylic acid; 
5-(4-Acetylamino-1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl^ 
aminoHy-dihydro-SH-thieno^.S-clpyran-S-carboxylic acid; 
5-(5,7-Dioxo-5,7-dihydro-pyrrolo[3,4-b]pyridin-6-ylmethyl)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
S-fSJ-Dioxo-SJ-dihydro-pyrrololS^-clpyridin-e-ylmethyO^^oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
5-(5-Nitro-1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)- 
4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
S^S-Hydroxy-I.S-dioxo-I.S-dihydro-isoindol^-ylmethyO^^oxalyl- 
amino)-4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
5-(4-Methoxy-1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyI)-2-(oxalyl- 
amino)-4,7-dihydro-5H-thieno[2 ) 3-c]pyran-3-carboxylic acid; 
5-(4-Nitro-l,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-am 
4,7-dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
2-(Oxalyl-amino)-7-(1 ,1 ,3-trioxo-1 ,3-dihydro-1 H-benzo[d]isothiazol-2- 
ylmethyl)-4J-dihydro-5H-M^ acid; 
2-(Oxalyl-amino)-7-(3-oxo-3H-benzo[d]isoxa2ol-2-ylmethyl)-4,7- 
~dihydf6-5H-th^ ~; 
5-(1,3-Dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)-4, 5,6,7- 
tetrahydro-thieno[2,3-c]pyridine-3,6-dicarboxy!ic acid 6-ethyl ester; 
5-(1,3-Dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)-4, 5,6,7- 
tetrahydro-thieno[2,3-c]pyridine-3-carboxy!ic acid; 




(L)-5-(1 ,3-Dioxo-1 1 3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)- 
4,5,6, 7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
7-(1,3-Dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)-^ 
tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
S^-Hydroxy-l^-dioxo-l^-dihydro-isoindol^-ylmethyO^oxalyl- 
aminoH.S.e.y-tetrahydro-thieno^.S-clpyridine-S-carboxylic acid; 
2-(Oxalyl-amino)-5-(1 -oxo-1 .S-dihydro-isoindol^-ylmethylH.S.e,?- 
tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
or a pharmaceutical^ acceptable salt thereof. 

27. The method of claim 1 wherein the compound is selected from the , 
following: 

5-(5-Methoxy-1 ,3-dioxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
aminoJ^J-dihydro-SH-thieno^^^pyran-S-carboxylic acid; 
7-(((Benzo[1 I 3]dioxole-5-carbonyl)amino)methyl)-2-(oxalyl-amino)-4,7" 
dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; 
5-(4-(4-Chloro-phenylsulfanyl)-6-methyl-1 ,3-dioxo-1 ,3-dihydro- 
pyrrololS^-clpyridin^-ylmethyO^-^xalyl-aminoJ^J-dihydro-SH- 
thieno[2,3-c]pyran-3-carboxylic acid; 

7-(3-(2 ) 4-Dimethoxy-phenyl)-ureidomethyl)-2-(oxalyl-amino)-4,7- 
dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid; . 
7-((2-(4-Methanesulfonyl-phenyl)acetylamino)methyl)-2-(oxalyl- 
aminoJ^J-dihydro-SH-thieno^.S-cJpyran-S-carboxylic acid; 
7-((2-Acetylamino-3-(4-hydroxy-phenyl)propionylamino)methyl)-2- 
(oxalyl-aiminoJ^y-dihydro-SH-thieno^.S-clpyran-S-carboxylic acid; 
5-(S)-(1 ,3-Dioxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)- 
4,5,6,7-tetrahydro-thieno[2 ) 3-c]pyridine-3-carboxylic acid; 
7-(4-Hydroxy-1,3-dioxo-1 ) 3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
aminoJ^.S.ej-tetrahydro-thieno^.S-clpyridine-S-carboxylic acid; 
2-(Ox~alyl : amino)-5^SH1 -oxd : TT3-dlhydro-is6ind 
tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
5-(4-Hydroxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)- 
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
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5-(4-Hydroxy-1 -oxo-1, 3-dihydro-isoindol-2-ylmethyl)-6-methyl-2- 

(oxalyl-amino)-4,5 ) 6,7-tetrahydro-thieno[2 1 3-c]pyridine-3-carboxylic 

acid; 

5-((1 f 1 -Dioxo-1 H-benzo[d]isothiazol-3-ylamino)methyl)-2-(oxalyl- 



7-((1 , 1 -Dioxo-1 /-/-benzo[d]isothiazol-3-ylamino)methyl)-2-(oxalyl- 
amino)-4 t 5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
5-(7-Methoxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)- 
4 ) 5 1 6 1 7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
5-(7-Hydroxy-1 -oxo-1 ^-dihydro-isoindol^-ylmethyO^-Coxalyl-amino)- 
4,5,6 ) 7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
5-(7-Benzyloxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
amino)-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; n 
5-(7-Hydroxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-6-(4-methoxy- 
benzyl)-2-(oxalyl-amino)-4 ) 5 ) 6 1 7-tetrahydro-thieno[2,3-c]pyridine-3- 
carboxylic acid; 

5-(1,3-Dioxo-1,3-dihydro-isoindol-2-ylme^ 

(oxalyl-amino)-4,5,6,7-tetrahydro-thieno[2 ( 3-c]pyridine-3-carboxylic 

acid; 

7-(7-Hydroxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl-amino)- 
4 ) 5,6 ) 7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
7-(7-Hydroxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-6-(4-nriethoxy- 
benzyl)-2-(oxaIyl-amino)-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3- 
carboxylic acid; 

7-(1 ,3-Dioxo-1 ,3-dihydro-isoindol-2-yl^ 

(oxalyl-aminoJ^^.ej-tetrahydro-thieno^.S-clpyridine-S-carboxylic 
acid; 

7-(((5-Benzyloxy-1H-indole-2-carbonyl)amino)methyl)-6-(4-methoxy^ 
benzyl)-2-(oxalyl-amino)-4 t 5,6 ) 7-tetrahydro-thieno[2,3-c]pyridine-3- 

"carboxylic acid; 

7-(((6-Bromo-2-p-tolyl-quinoline-4-carbonyl)amino)methyl)-6-(4- 
methoxy-benzyl)-2-(oxalyI-amino)- 4,5 1 6,7-tetrahydro-thieno[2,3- 
c]pyridine-3-carboxylic acid; 



aminoJ^.S^J-tetrahydro-thieno^^-cJpyridine-S-carboxylic acid; 
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6- (4-Methoxy-benzyl)-7-(((5-met^^^ 

carbonyl)amino)methyl)-2-(oxalyl-amino)-4,5 ) 67-tetrahydro-thieno[2 ) 3 
c]pyridine-3-carboxylic acid; 

7- (((1H-lndole-3-carbonyl)amino^ 
(oxalyl-amino)-4,5,6J-tetrahyd^^ 
acid; 

7-((4-Ethoxy-2-hydroxy-benzoylamino)methyl)-6-(4-methoxy-benzyl)-2 

(oxalyl-aminoJ^.S^J-tetrahydro-thieno^^-clpyridine-S-carboxyiic 

acid; 

7-((4-Benzoylamino-benzoylamino)methyl)-6-(4-methoxy-benzyl)-2- 

(oxalyl-aminoH^.ej^etrahydro-thieno^.S-clpyridine-S-carboxylic 

acid; 

7-(((Biphenyl-4-carbonyl)-amino)methyl)-6-(4-methoxy-benzyl)-2- 

(oxalyl-amino)-4,5 I 6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic 

acid; 

7-(((1 H-lndole-2-carbonyl)amino)methyl)-6-(4-methoxy-benzyl)-2- 

(oxalyl-amino)-4^67-tetrahydro-thie^^^ 

acid; 

7-((3-Biphenyl-4-yl-aci7loylamino)methyl)-6-(4-methoxy-benzyl)-2- 

(oxalyl-aminoJ^^.ej-tetrahydro-thieno^^-cJpyridine-S-carboxylic 

acid; 

6- (4-Methoxy-benzyl)-7-(((5-methoxy-1 H-indole-2- 
carbonyl)amino)methyl)-2-(oxalyl-am 
c]pyridine-3-carboxylic acid; 

7- ((4-Benzyl-benzoylamino)methyl)-6-(4-methoxy-benzyl)-2-(oxalyl- 
aminoJ^^.S^-tetrahydro-thieno^.S-clpyridine-S-carboxylic acid; 
6-(4-Methoxy-benzyl)-7-(((naphthalene-1-carbonyl)amino)methyl)-2- 
(oxalyl-amino)-4,5,6 1 7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic 
acid; 

6-(4-Metho^-benzy^ 

(oxalyl-aminoH.S^J-tetrahydro-thieno^.S-clpyridine-S-carboxylic 
acid; 

5-((2-Benzo[1 l 3]dioxol-5-yl-acetylamino)methyl)-2-(oxalyl-amino)- 
4 I 5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
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5- ((2-Dibenzofuran-2-yl-ethyl)amino)methyl)-6-(4-methoxy-be 
(oxalyl-amino)-4 ) 5,6J-tetrahydro-thieno[2 ) 3-c]pyridine-3-carboxylic 
acid; 

6- (4-Methoxy-benzyl)-5-((2-(5-methoxy-2-methyl-1H-indol-3-yl)- 
acetylamino)methyl)-2-(oxalyl-am 
c]pyridine-3-carboxylic acid; 

5-(/R)-(7-Methoxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
aminoJ-^S^J-tetrahydro-thieno^^-clpyridine-S-carboxylic acid; 
5-(S)-(7-Methoxy-1 -oxo-1 ,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
amino)-4 ) 5 ) 6 ) 7-tetrahydro-thieno[2 l 3-c]pyridine-3-carboxylic acid; 
5-(S)-(4-Hydroxy-1 -oxo-1 ,3-djhydro-isoindol-2-ylmethyl)-2-(oxalyl- 
aminoH.S.ej-tetrahydro-thieno^.S-clpyridine-S-carboxylic acid; 
2-(S)-(Oxalyl-amino)-5-((4-phenoxy-benzylamino)methyl)-4 ) 5,6 ) 7- 
tetrahydro-thieno[2 ) 3-c]pyridine-3-carboxylic acid; 
5-(S)-((4-Acetylamino-benzylamino)methyl)-2-(oxalyl-amino)-4 ) 5 ) 6 ) 7- 
tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 

7- (S)-((Acetyl-(4-phenoxy-be 

4 ) 5,6 ) 7-tetrahydro-thieno[2 ) 3-c]pyridine-3-carboxylic acid; 
7-(S)-((Acetyl-benzyl-amino)methyl)-2-(oxalyl-amino)-4, 5,6,7- 
tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
5-(S)-((1 , 1 -Dioxo-1 H-benzo[d]isothiazol-3-ylamino)methyl)-2-(oxalyl- 
amino)-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
5-(4-Benzyloxy-1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-(oxalyl- 
aminoJ^.S.e^-tetrahydro-thieno^^-clpyridine-S-carboxylic acid; 
5-(6-Methoxy-4-methoxycarbonyi-1 -oxo-1 ,3-dihydro-isoindol-2- 
ylmethyl)-2-(oxalyl-amino)-4,5,6,7-tetrahydro-thieno[2 ) 3-c]pyridi 
carboxylic acid; 

2-(Oxalyl-amino)-5-(1 ,1 ,3-trioxo-1 ,3-dihydro-1H-benzo[d]isothiazol-2 
ylmethyO^J-dihydro-SH-thieno^.S-clpyridine-S-carboxylic acid; 
2-(Oxalyl-amino)-7-(1,1 ;3-trioxo-1 ,3-dihydro-l "H-benzo[d]isothiazol-2 
ylmethyl)-4,7-dihydro-5H-thieno[2,3-c]pyridine-3-carboxylic acid; 
7-(/^)-Carbamoyl-2-(oxalyl-amino)-4,5i6 ) 7-tetrahydro-thieno[2,3- 
c]pyridine-3-carboxylic acid; 
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2-(Oxalyl-amino)-5-(S)-(2-oxo-tkrahydro-thiophen-3-ylcarbamo^ 
4,5 ) 6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid; 
2-(OxaVl-amino)-5-(S)-phenylcarbamoyl-4,5 I 6J-tetrahydro-thieno[2,3- 
c]pyridine-3-carboxylic acid; 

2- (Oxalyl-amino)-7-(/^-phenylcarbamoyl-4,5 ) 6J-tetrahydro-th 
c]pyridine-3-carboxylic acid; 

5- CRJJ-C^-Bis-benzyloxymethyl^-CoxalylTaminoJ^.S.ej-tetrahydro- 
thieno[2,3-c]pyridine-3-carboxylic acid; 

6- Benzyl-2-(oxalyl-amjno)-5-(1 ,1 ,3-trioxo-1 ,3-dihydro-1 ,6- 
benzoIdJisothiazol^-ylmethylJ^.S^J-tetrahydro-thieno^.S-cJpyridine- 

3- carboxylic acid; 

or a pharmaceutical^ acceptable salt thereof. 

28. Thelri^th©4^f claim 1 wherein said compound is of the Formula 1 . 

29. The.method of any one ofbl^ims 1 to10 wherein said exposing 
step is effected by administering sarasjompound to a mammal 
including a human in need of said inhibitiha 

30. The method of claim 29,wherein said manwial has a disease 
selected from the group consisting of autoimmune, diseases, acute 

; and chronic inflammation, osteoporosis^various forms of:cancepand~ 

A ' V ' 

"~: malignant diseases, and type I diabetes, type II diabetes, and obesity. 



